Thin and ultrathin Co/Pt multilayered structures were prepared on glass substrates by electron-beam evaporation at room temperature and by sputtering at various substrate temperatures and sputtering pressures. Perpendicular magnetic anisotropy was found in samples with Co/Pt bilayer thicknesses near 3 &lo A and total thicknesses of the layer stack of (300 A. The effects of sputtering parameters, such as pressure and substrate temperature, on the magneto-optical Kerr effect were studied.
Perpendicular Magnetic Anisotropy in PtlFe Multilayers
and M. HASHIMOTO, 3. Appl. Phys., 1991, 69, (S), Perpendicular magnetic anisotropy and related magnetic properties in Pt/Fe multilayers were investigated. Pt/Fe com sitionally modulated f h s (CMFs) withan 18w"pt layer and Fe layer <5A become perpendicularly magnetised films. Surface magnetic anisotropy (KJ was 0.46 erg/cmz and volume anisotropy (K.,) was --2 x 10' erg/cm3 at room temperature. The K, is almost equivalent to that of Pt/Co CMFs and increases with decreasing temperature. The absolute value of K., is much larger than that of the Pt/Co s stem. The effective changes from positive to negative at T -200 K with decreasing temperature.
in the Pt and Ni systems, but only a R-CPZ in the Co system. to pararnagnetkm is at -180 K. (17) , 1851-1853 (7) , [6273] [6274] [6275] [6276] Interfacial Reactions between Palladium Thin Films and InP D. G . IVEY, L. ZHANG and P. JIAN, 3. Mazer. sci., Muter. Elecnm, 1991, 2, (l), 21-27 The reaction between a thin layer of Pd( = 100 nm) and an InP substrate was studied at annealing temperatures of 250-45OOC for up to 30 s, which are typical annealing conditions encountered during contact fabrication. Pd reacted readily with InP forming an amorphous ternary phase which later transformed to crystalline Pd,InP on annealing. Pd,InP had an ordered cubic structure, and mkrotwins, 2-3 atomic layers thick, were identified in the ternary phase and these formed along the (110) and (1 10) The grain boundary reactions in Ag-ZS%Pd-lO%Cu (mass%) with 1% of Al, Co, Sn, G or In were studied. Addition of Sn and G retarded grain boundary reactions. Grain interior reactions were accelerated with Q, Sn and In additions, with G being the most effective. The activation energies for the grain interior and grain boundary reactions were 192-1% and 144-208 kJ/mol, respectively. Additions retarded the growth but not the nucleation at the grain boundary.
Magnetic-Field-Induced

Mechanical-Strain-Induced Influences on
Hydrogen Diffkion within Pd,,Ag2, AUoy Membranes x. Q. TONG and P. A. LEWIS, 3. Less-Common Met., Sudden changes in H z gas pressure on the upstream side of tubular membranes of Pd7,AgZl and Pd,, Pt , , alloys are known to produce complementary changes of H pressure an the downstream side; this has been attributed to "elastic dynamic" or "mechanically induced memory" effects. Further experiments show that such effects could be associated with combinations of Gorsky effect and self-strain-induced diffusion-elastic effect migrations of H interstitials in the walls of the membranes. 
Mechanical Behavior of Nanocrystalline Cu and Pd
Muter. Res., 1991, 6, (3, [1012] [1013] [1014] [1015] [1016] [1017] [1018] [1019] [1020] [1021] [1022] [1023] [1024] [1025] [1026] [1027] Bulk mechanical properties of nanocrystalline Pd and Cu samples, consolidated from powders prepared by inert gas condensation, were measured. Average grain sizes were 3-50 nm and mean lattice strains ranged from 0.02-3%. Densities rang from 97-72% of that of a coarse-grained standard. Microhardness exceeds that of annealed, coarse-grained samples by a factor of 2-5, despite indications that sample porosity reduces hardness values below the ultimate value. Uniaxial tensile strength is also high. The Palladium-Rich P&Ho(Er) Systems Y. SAKAMOTO, K. TAKA0 and Y. NAGAOKA, J . Muter.
Pd-Ho and Pd-Er alloys containing 10-21.0 at.% Ho(Er) prepared by arc-melting in Ar and heat treated to -1193 K for 10 min followed by quenching in iced H,O were studied by various metallographic, spectroscopic and electrical resistance measurements. It is concluded that the magnitude of the order-disorder transition temperature, T,, for the reaction a-Pd + L1,-type Pd,RE (or W,RE where RE is Ce, Sm or Eu)=Pd,RE of the Pd-RE alloys is due to the magnitude of the metallic radius of the rare-earth metals.
(1-2), 301-315 Hydrazine Decomposition on a Clean Rhodium Surface: A Temperature Programmed Reaction Spectroscopy Study J. PRASAD and J. L. GLAND, hngmuir, 1991, 7, (4),
722-726
The adsorption, desorption and decomposition of N,H, on a Rh foil surface was studied as a function of its coverage by temperature programmed reaction spectroscopy. The gas-phase products observed depend markedly on the initial hydrazine coverage. At low coverage only H, and N2 desorb from the surface, but at near monolayer Coverage H,, NH,, N, and diimide are observed. Simultanmus desorption of N2 and NH, at 220 K for high coverages suggests the direct decomposition of hydrazine N,H,-N, +H(ad) and N,H,+H(ad)-NH,.
Diimide formation was observed over a wide range of N,H, coverages above 220K
Dissociation of Nitric Oxide and Reaction with Hydrogen on Rh(l11) and Various Stepped Rh(ll1) Surfaces
Surf. Sci., 1991, 246, (1-3), 135-140 The reaction between NO and H, was studied on Rh(ll1) and stepped surfaces: Rh(331), Rh(211) and Rh(321) by scanning field emission probe-hole microscopy. Reaction start-up temperature strongly depends on NO coverage, and is sensitive to surface structure. At low NO coverage the reaction starts by 240 K on Rh(321), and at a much higher temperature on Rh(211) and Rh(ll1). On Rh ( A new high-pressure infrared cell reactor capable of variable temperature operation was used to study the interaction of N, with Rh/Al, 0, catalyst fdms in the pressure regime 1 x to 9000 Tom at 298 K. The results were in good agreements with those previously obtained for similar catalysts at low temperatures and pressures. Infrared bands for chemisorbed and physisorbed N, species were detected and assigned. On the Ir(ll0) surface, single Ir adatoms and Irdimers can diffuse along, as well as across, the 1101 surface channels. The across-channel diffusion most probably occurs by an atomicexchange mechanism. The visited-site-lattice for Ir and Ir, is the (1 x 1) net of the substrate lattice. Atomic jumps are concluded to extend only to the nearest-neighbour sites. For single Ir-adatoms, a s i o n across the channels is easier than along the channels. For Ir-dimers the along-channel diffusion is easier. The energies needed for single Ir-atoms and I r -h e r s to hop along the channel and to displace across the channel by atomic exchanges are derived. The binding energy of the dimer is 1. 10+0. 11 eV. The structure and magnetic properties of FeRuCaSi thin films used in VHF (150 MHz) recording heads have been studied. The best soft magnetic properties of coercivity (0.2-0.3 Oe), permeability (2000 at 1 MHz and 400-500 at 150 MHz), and magnetostriction (<W6), were obtained after annealing at 450-50O0C. This magnetic behaviour is attributed to the phase transformations and the increase in the grain size of the films occurring during annealing.
Solidifcation of Copper-Rhodium Alloy
Structure and Magnetic Properties of FeRuGaSi Multilayer Thin Film
Phase Equilibria in the RuO -Bi 0 X u 0 System
Len., 1991, 10, (2), 69-70
Studies of interactions between CuO and the conductive phases RuOz or Bi,Ru,O, in thick-fdm resistors have been performed and the ternary phase diagram of the Ru0,-Bi,O,-CuO system is presented. The phase equilibria indicate reactions between the conductive Bi,Ru,O, phase in thick-fh resistor material and the CuO, which was added as a temperature coefficient of resistivity modifier, with CuO being incorporated into the pyochlore crystal structure, resulting in the Bi, -,C~Ru,O, solid solution. When RuO, was the conductive component, CuO did not react with it.
Growth and Characterization of RuSe, Single Crystals
Mazer. Res. E d . , 1991, 126, (l), 11-17
Single crystals of RuSe,, up to 10 x 8 x 6 mm', were grown by an oscillating chemical vapour transport method using ICI, as the transport agent. Optimum conditions for the growth of large single crystals are given. Crystal stoichiomeuy is discussed, and electrical resistivity and H a l l effect measurement indicate n-type semiconducting properties. These oxides are formed under normal atmospheric conditions and a growth mechanism for the compounds involving incorporation of Pt from the crucible is proposed. The crystal structure of R,Ba,CuPtO, has been determined. The T-1" temperature dependence of the conductivity is explained by a -Cu~+-O~--Pt'+-O~conduction chain model. The magnetic susceptibility measurements reveal an antiferromagnetic interaction of spins Ho", El'+, and Cuz+. The reaction of 0s,(CO),,(NCMe) (1) with sources of PtL, gave new clusters 0s,Pt(CO),,L, as major products, where L is PPh, or PBu,Ph. Each 0s-Pt edge was bridged by a carbonyl ligand, while the remaining nine carbonyl ligands were terminally bound to 0s atoms. The minor products from the reaction of (1) and PtL, were phosphine-substituted derivatives of Os,(CO),, and the raft clusters 0s,(CO),, -,(NCMe), with n = 1, 2. Crystal structures of the products are given. Chem., 1991, 30, ( 
High-Nuclearity Platinum-Osmium Alloy
Syntheses and Crystal Structures of
ELECTROC HEMISTRY Electrocatalytic Properties of Ultrafine Platinum Particles for Oxidation of Methanol and Formic Acid in Aqueous Solutions
and Y. TAKASU, Electrochim. Acta, 1991, 36, (5/6),
The effect of size of ultrafime P t particles prepared by vacuum evaporation onto a glassy C rod, on the electrochemical oxidation of MeOH and HCOOH acid was examined by cyclic voltamwtry. The specific activity for the oxidation of MeOH decreased by decreasing the Pt particle size, whereas that of the HCOOH acid increased as the particle size decreased. The relative quenching rate varies widely with the microheterogeneous media used. The highest quenching rate was observed for methyldodecylviologen in homogeneous aqueous medium, dibenzylviologen in SDS and PVS and dimethylviologen in PSS. Chem., 1991, 56, (2-3) , 287-293 The title Ru-Hg copolymer pendant complex was prepared and characterised by IR, visible absorption and emission spectroscopies and emission decay measurements. The solubility and excited state lifetime both in DMF solution and the film state were quite different from those of the low molecular Ru-Hg complex reported before. The emission from the excited ply-Ru-Hg was much longer than that from the poly-Ru in DMF solution. An amperometric 0 sensor operating at room temperature was constructed using a porous Pt cathode on Nafion and perfluoropolymer as the 0 transport limiting membrane, which was directly bound on the cathode by plasma polymerisation. The 0 reduction current increased with increasing 0 concentration, from 0 to 30 ppm. A microsized 0 sensor can be prepared in principle. 
XPS Analysis of Amorphous Ni-Nb-Sn-Pt Alloy Catalysts for Electro-Oxidation of Formaldehyde
Preparation and Photochemical Characteristics of the Copolymer Pendant
Photobwl. A:
Kinetics of Oxygen Interaction with
Sens. Actuators A , 1991,
A structure for a laser power detector using thick-film technology was developed. The incident laser radiation caused a heat flow in a metal plate where the resultant temperature differences, detected by thickfdm Pt sensor elements, acted as a measure of the laser power. The sensitivity of the sensor was calculated and experimentally determined. The indicated laser power was independent of the radial intensity distribution of the laser beam. 1991,129, The hydrogenation of buta-1,3-diene and isoprene was studied on three Pt planes. The reaction for butadiene was structure sensitive, with an increase in the turnover frequency by a factor of 5 from the denser to the rougher planes: Pt(111)<Pt(100)<Pt(110) .
Schottky-Barrier and Conductivity Gas
There is a remarkable correlation between variations of the reaction orders and changes in the selectivity. The surface works as a bi-functional catalyst: hydrogenation and exchange seem not to occur upon the same kind of sites. The catalytic surfaces works with a HC layer present, not identical on the three studied surfaces. The hydrocracking and isomerisation of n-octane and 2,2,4trimethylpentane (TMP) over an AlzO,pillared clay (A-PILC), containing 0.16% Pt were studied in a microreactor at atmospheric pressure, at 175-325OC and weight hourly space velocity of 0.48-7.5h. The Pt/A-PILC catalyst underwent an initial stabilisation period of -30 h, resulting in changes in the physical structure of the catalyst. The catalyst showed ideal hydrocracking behaviour for nC, giving high isomerisation yields, with a maximum isomer yield of 64% at 80% conversion. For hydrocracking 2,2,4-TMP, the major reaction was A type &scission giving a product with >96% isobutane at all conversions. The effect of rare earth oxide as support on the reactivity of Pt in syngas conversions was tested. A chain growth process, giving up to C, alcohols is observed on Pt deposited on rare earth oxides of the fluorite type (CeO,,Pr,O,,,Tb,O,) .Thisremarkableselectivity is explained by the creation of anionic vacancies at the interface of the metallic particle and the support, similar to that previously reported for Pd. On such catalytic sites both the dissociation of the CO molecule and the chain growth process occurs. F'raseodymia gives the most effective support for improved higher alcohol formation.
Hydrocracking and Isomerization
Platinum-Tin Complexing and Its Application to Catalysis
A New Palladium-Catalyzed Coupling Reaction of Vinyl and Allylic Triflates with Pyrimidine Nucleoeides
Vinyl trifluoromethane sulphonates (triflates) form Pd intermediates which react with pyrimidine nucleosides to yield C-5 alkyl substituted nucleosides, after hydrogenation of the vinyk coupling products with H, and Pd/C in MeOH under mild conditions. The reaction is a general one since mono-, disubstituted and cyclic vinylic triflates give high yields of the corresponding C-5 alkyl-substituted nucleoside.
Oxidation State of the Surface of Palladium in the Catalytic Combustion of Hydrogen
M. G. JONES, T. G. NEVELL, R. J. EWEN and c. L. Appl. Catal., 1991, 70, (2) , 277-286
HONEYBOURNE,
The activity of supported Pd catalysts for the oxidation of H, was studied at 80-500°C using a microcalorimetric technique and XPS. The reaction involved a surface layer of 0, , and was inhibited by adsorbed H,O. Palladium(I1) oxide was formed on the surface of metallic Pd under 0, at 45OOC. Heating in H, at 25OOC reduced this surface layer and produced deactivated catalyst but the activity was subsequently restored by exposure to 0,. 
Methylcyclopentane Conversion Catalysis by Zeolite Encaged Palladium Clusters and Palladium-Proton Adducts
Liquid-Phase Oxidation of Propylene on Supported Palladium Mono-and Bimetallic Catalysts in Acetic Acid
A. I. BORONIN Lett., 1991, 43, (l), 195-199 The synthesis of hydrocyanic acid from CH, and NH, on Rh and Ir wires was studied at temperatures between 1200 and 1500 K, at a pressure of one atmosphere. Activation energies and pre-exponential factors are reported. Kinet. Katal., 1991, 32, (2) , 331-335
A study of the hydrocarboxylation of styrene catalysed by PdCI,(Ph,P), at 1 10°C and CO pressure of 2.0 MPa by the deuterium exchange method showed that terminal protons of unreacted substrate were noticeably substituted by D, but that proton exchange in the a-position of phenyl groups was not observed. When the pressure was decreased and SnCl, was added, proton exchange occurred in both C atoms of the vinyl styrene group. 1991, 32, (22) , 2545-2548 Palladium catalysed tandem cyclisation-anion capture processes initiated by oxidative addition of benzylic or allylic halides or acetates to Pd(0) occurred regioand stereo-specifically in good yield. The benzylic halide reacted with Na tetraphenylborate in the presence of Pd(0) to yield 69 % of the organic species. Examples of "anion" capture involving formate (H-), and organo-Sn, -Zn and -B species are described.
Homogeneous Catalytic Hydrogenation of Alkenes by Zero-Valent Palladium Complexes of cis-Fiued Dinitrogen Ligands
Palladium-Catalyzed Coupling Reactione of Trifluoroacetimidoyl Iodides with Olefins and 1-Alkynes
Palladium-Catalyzed @-Vinylation of Vinyl Acetate with En01 Triflates. An
Entry to 1 -Acetoxy-1 , 3-Dienes P. G. CIATTINI, E. MORERA and G. ORTAR, Tetrahedron
Reaction of enol viflates with vinyl acetate in the presence of Pd(0Ac) , catalyst produced 1-acetoxy-1, 3-dienes as the major products in 40-79% isolated yields. Formation of the 8-vinylated product was si@icantly favoured. The results showed that steric effects prevail over electronic factors in these organo-Pd reactions, in contrast to the corresponding reactions with enol ethers where electronic factors predominate.
New Highly Water-Soluble Surfactants Stabilize Colloidal Rhodium(0) Suspensions Useful in Biphasic Catalysis
Catal., 1991, 65, (3) , L35-L40 New highly water-soluble uisulphonated surfactants C H ,, and C ,H efficiently stabilise suspensions of colloidal (20-301) ~( 0 ) particles. These novel protective-colloid agents provide the means to perform catalytic hydrogenations of alkenes without cosolvents in real biphasic liquid-liquid conditions, and to recycle the aqueous colloidal suspensions after decantation.
Selective Catalytic Reduction of Aromatic Nitro Compounds Using CO and Water with Highly Active Rhodium-Phosphine Chelate Complexes
Ruthenium-Catalysed Aerobic Oxidation of Alcohols via Multistep Electron Transfer
CHEMICAL TECHNOLOGY
ELECTRICAL AND ELECTRONIC ENGINEERING
New Methods of U r a n i u m 0 Production Using a Pt-Loaded . Gas-Diffusion Electrode M. SHIBATA and N. FURWA, 3. Appl. Electrochem., A local-cell mode and a fuel-cell mode are proposed as new methods for the production of uranous nitrate.
In the local-cell mode the cell consists of a Pt loaded gas diffusion electrode and a system of circulation for uranyl nitrate solution and H gas, although H gas is required instead of the power source. H gas is the more economical method if it is easily obtained. In the fuel-cell mode the reduction can take place at a Pt gauze cathode in the catholyte, above the gas diffusion electrode. Uranyl ions are spontaneously reduced to 250-300 gldm' U(1V) using these methods and electrical energy is obtained by the fuel-cell mode.
Water Gas Shift Reaction Assisted by a Palladium Membrane Reactor
Eng. Chem. Res., 1991, 30, (3) , 585-589 The water gas shift reaction was operated at 673 K in a double tubular type membrane reactor, the inner tube of which was Pd membrane of thickness 20 pm, supported on a porous glass cylinder. The membrane reactor gave higher levels of CO conversion beyond the equilibrium attainable in a closed system, resulting from a shift of thermodynamic equilibrium toward the product side, caused by the selective and rapid removal of H from the reaction system. The amount of steam needed to achieve reasonable levels of conversion could be reduced, and from computer simulation, the high reaction efficiency attained by this membrane reactor is credited to the thinness of the Pd fdm. 
GLASS TECHNOLOGY Heterogeneous Platinum Nucleation and Crystallization of a Heavy-Metal Fluoride Glass
Am. Ceram. Soc., 1991, 74, (4) , 788-796 The effect of controlled heterogeneous nucleation by Pt on the crystallisation of a ZrF,-BaF,-LaF,-AlF,-NaF glass was studied, using various levels of Pt doping introduced into the glass by a combination of PtCl, doping and melting-atmosphere variation. The effect of doping levels and melting conditions on the incorporation of P t and the subsequent nucleation of crystals was studied by optical microscopy, SEM, DSC and XRD. Increased Pt in the glass increased the number of nucleation sites for the growth of p-ZrF,-BaF, crystals. The crystallisation of this glass changed from surface controlled to bulk controlled with an increased number of nuclei. An accurate approximation of the number of nuclei in the glass was also found. Phys. Rev. B, 1991, 43, (5) ,
4385-4395
The conduction mechanism in PtSi/Si Schottky diodes was studied over temperatures 80-300 K. Above 100 K the forward current-voltage (IN) characteristic of the diodes is highly ideal and obeys the thermionic-emission theory, including imageforce lowering of the barrier. Some diodes show a deviation from this behaviour, due to carrier recombination in the depletion region. Carrier recombination is also responsible for the soft behaviour of the reverse I N characteristic. The temperature dependence of the barrier height and the biasindependent position of the quasi-Fermi-level at the interface are associated with a high density of interface states. The activation energy for current transport at low temperatures suggests that these states are due to substitutional Pt atoms on the Si. The effect of sintering temperature on the barrier height of p-type <100> PtSi Schottky diodes was studied by various means. The diodes sintered in a furnace under foaming gas at 35OOC for 40 min had a barrier height of 0.235 eV, which is lower than diodes sintered at 475OC for an additional 20 minutes (0.290 eV). For IR detection a low barrier height and high IR responsivity are necessary. Thus sintering by the first method is preferable, giving a cutoff wavelength of 5.3 pm at a reverse bias of 2 V, and a Schottky emission coefficient of -0.5 eV-". Electron Devices, 1991, 38, (9, 1094-1103 The quantum efficiency of PtSi Schottky barrier detectors was measured as a function of wavelength, from 0.23-7 pm. For front-illuminated PtSilp-Si devices at low temperatures, quantum efficiencies of 40-70% are obtained for the UV and visible regions with little loss of the IR photoresponse that is obtained for operation in the conventional backillumination mode. At room temperatures for frontillumination the quantum efficiencies arethe same in the UV and visible regions, but the IR response decreases abruptly beyond the Si absorption edge. Calculated quantum efficiencies in the UV and visible regions agree well with measured efficiencies. The temporal response of front-illuminated PtSilp-Si was fast enough for operation at video frame rates. Rev., 1991, 35, (3) 
The Effect of Sintering
Ultraviolet, Visible, and Infrared
Platinum Metak
